Vitamin K2 and geranylgeraniol, its side chain component, inhibited osteoclast formation in a different manner.
We comparatively examined the mechanism by which vitamin K(2) (Menatetrenone, MK4) and its side chain component, geranylgeraniol (GGO), inhibited osteoclast formation in the co-culture system of stromal cells with spleen cells. Both MK4 and GGO inhibited osteoclast formation induced by 1alpha,25-dihydroxyvitamin D3 (1,25(OH)(2)D(3)). MK4, but not GGO, inhibited cyclooxygenase-2 (COX-2) expression and prostaglandin E(2) (PGE(2)) production in the co-culture system. To elucidate the precise mechanism of the inhibitory effect of GGO on osteoclast formation, the co-cultured cells were stimulated with PGE(2). GGO, but not MK4, inhibited osteoclast formation via suppression of the receptor activator of NF-kappaB ligand (RANKL) expression. Moreover, GGO abolished the disruption of osteoclastic actin rings induced by nitrogen-containing bisphosphonate (N-BP), whereas MK4 did not affect it at all. These data suggest that MK4 inhibited osteoclast formation independently of GGO, and that MK4, but not GGO, has no competitive action on the anti-osteoporotic effect of N-BP.